This reaction is well known as the charge reaction of aqueous lithium-air batteries (4, 5) . The potential of this reaction is widely agreed to be 3.84 V (versus Li + /Li) in neutral solutions or 3.42 V when pH = 12, much higher than 3.0 V in Liu et al.'s paper. The equilibrium potential is a thermodynamic value; it cannot be influenced by the existence of I 3 -species, which is a catalyst.
The solvation effect of different solvents may bring a little difference to the charge potential, but it cannot explain a difference as large as 0.4 V. Liu et al. further claimed that, even with 45,000 parts per million of water, no appreciable change in the electrochemical profile was observed. The solvation situation in highly hydrated DME should be similar to the aqueous lithium-air batteries. Thus, the potential should not change very much. Therefore, LiOH cannot be oxidized at 3.0 V (versus Li + /Li).
To determine the true charge reaction, a transparent battery was built to repeat the cycling experiment with a similar weight ratio of the reduced graphene oxide (rGO) cathode to electrolyte, as in Liu's experiment (Fig. 1A) . The charge potential was indeed lower than 3.2 V (Fig. 1B) , but the electrolyte became darker after every charge process, indicating that the concentration of I 3 -was increasing. This result is against complete charge curve with LiI electrolyte in Liu et al.'s figure S3 and figure 1B . On the whole, we believe that Liu et al.'s proposed explanation of the reversible decomposition of LiOH is not scientifically sound. Their battery is actually a combination of an irreversible lithium-air battery and a reversible lithiumiodine battery, as shown in the reactions in Scheme 2.
For lithium-oxygen batteries, limited-capacity cycling test results can be misleading. They may conceal a large amount of parasitic reactions, especially when the weight ratio of the cathode material to the electrolyte is very small. It is necessary to use multiple techniques (6, 7) to confirm whether the charge capacity is from the oxidation of the discharge product or from the side reactions.
